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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTICN REPORT

BRIEF ASSESSMENT

Identification No.: MAQO6BTO

Name of Dam: Robinson Pond

Town: Oxford

County and State: Worcester County, Massachusetts
Stream: Tributary of French River

Date of Inspection: May 30, 1978

Robinson Dam 1s a dry-stone masonry and earth dam
which was constructed around 1838. The dam has a
maximum height of 15-feet and is approximately 850 feet
long. It is comprised of a 500-foot long, 4-foot high
earth dike section on the north and a 350-fcot long, 4-
to 15-~foot high, dry-stone masonry and earth dam section
on the south, These sectlons are separated by a 1l0-foot
wide by 3.5-foot high mortared stone masonry spillway
which discharges into a 7-foot high by 2-foot wide
slulceway. There are no plans, specifications, or
computations available from the Owner, County, or State
offices regarding the design, construction, or repairs
of this dam.

Due to its age, Roblinson Pond Dam was neither
designed nor constructed by current apprcved state of
art methods. Based upon the visual inspection at the
slfte, the lack of englneering data avallable, and no
operational or mailntenance evidence, there are areas of
concern which must be corrected to assure the continued
performance of this dam. Generally the dam is con-
sldered to be in poor to falr condition. However, there
are several visible signs of dlstress which Indicate a
potential hazard at this site: bulging of the stone
wall on the downstream face of the dam, uncontroclled
dlscharge through a blocked cutlet condult, slight-to-
moderate seepage at the downstream toe of the dam,
erosion on the upstream face of the dam, accumulation
of debris in the splllway channel, and recent unauthor-
ized filling of the dam crest.



Hydraulic analyses indicate that the exlstilng
splllway can dilscharge a flow of 126 cublic feet per
second (cfs) at Elevation (El) 641.5 which 1s the dam
crest. An inflow test flood of 1,250 c¢fs (one=half of
the probable maximum flood) will overtop the main dam by
about 1.0 feet. 1In the event of overtopplng, complete
failure of the dam could occur. Due to the potential
for overtopping, 1t 1s recommended that a definite plan
for surveillance and a warning system be developed for
use during periods of unusually heavy rains and/or
runoff,

It 1is recommended that the Owner remove the
blockage in the outlet conduit so that the pond can be
lowered, clear all debris from the splllway and remove
all trees from the dam. Also, eroslon of the upstream
face should be repalred and riprap added to prevent
continued deterlioration of the dam. It 1s recommended
that the Owner employ a qualified consultant to evaluate
the dam stabllity and the seepage at the downstream toe.
Further, because of inadequate splllway capacity, a more
detalled investigation should be made of the hydraulic
and hydrologlec aspects of the site.

The above recommendations should be implemented
wilthin a perlod of 1 year after recelpt of the Phase I
Inspection Report. An alternative to these recommenda-
tions would be draining the reservolr and breaching or
removing the dam.

Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy, Inc.

Connecticut Regilstration
No. 08365

Approved by:
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s
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This Phase I Inspection Report on Robinson Pond Dam has
been reviewed by the undersigned Review Board members.
In our oplnion, the reported findings, concluslons, and
recommendations are consistent with the Recommended
Guldelilnes for Safety Inspection of Dams, and wlth good
engineering Judgment and practice, and is hereby
submltted for approval.

CHARLES G. TIERSCH, Chalrman

Chief, Foundation and Materilals
Branch

Engineering Division

FRED J. RAVENS, Jr., Member
Chlef, Deslgn Branch
Engineering Division

SAUL C. CCOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. PFRYAR
Chief, Engineering Division



PREFACE

Thls report is prepared under guldance ccontained
In Recommended Guldellnes for Safety Inspection of Dams,
for a Phase I Investigatlon. Copiles of these guldelines
may be obtained from the Offlce of Chlef of Englneers,
Washington, D.C., 20314, The purpose of a Phase T
Investigation is to 1identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam 1s based
upon avallable data and visual inspections. Detalled
investigation, and analyses Involving tcpographle
mapping, subsurface investigatlons, testing, and
detailed computational evaluatlons are beyond the scope
of a Phase I 1nvestigation; however, the lnvestigation
1s Intended to 1dentify any need for such studles.

In reviewlng this report, 1t should be realized
that the reported condition of the dam 1s based on
observatlons of fleld conditlions at the time of
inspectlion aleong with data avallable to the inspecticn
team. In cases where the reservolr was lowered or
drained prior to 1lnspectlon, such action, whille
improving the stabllity and safety of the dam, removes
the normal load on the structure and may obscure certain
condltions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It 1s important to note that the condition of a
dam depends on numerous and constantly changling internal
and external conditions, and 1s evolutionary 1n nature.
It would be incorrect to assume that the present
conditlon of the dam wlll continue to represent the
condition of the dam at some point in the future. Only
through continued care and Inspecticon can there be any
chance that unsafe condltlions be detected.

Phase I inspections are not intended to provide
detalled hydrologic and hydraulic analyses. In accord-
ance with the established Guldelines, the Splllway Test
flood 1s based on the estimated "Probable Maximum Flood"
for the reglon {(greatest reasonably posslible storm run-
off), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a findlng that a
splliway wlll not pass the test flood should not be
Interpreted as necessarlly poslng a highly lnadequate
condition. The test flood provides a measure of
relative splllway capaclty and serves as an ald in deter-
mining the need for more detalled hydrologlc and
hydraullc studies, considering the slze of the dam, 1ts
general conditlon and the downstream damage pctentlal.
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OVERVIEW
ROBINSON POND DAM
OXFORD, MASSACHUSETTS

Sl

VIEW LOOKING SOUTH OF UPSTREAM DAM AREA
SHOWING SPILLWAY TRAINING WALLS

LOCATION AND DIRECTION OF
PHOTOGRAPHS SHOWN ON FIGURES
IN APPENDIX B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

ROBINSON POND
SECTION 1

PROJECT INFORMATION

1.1 General

a.

Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Engineers, to initlate a natilonail
program of dam inspection throughout the United
States. The New England Division of the Corps
of Englneers has been assigned the responsibility
of supervising the inspection of dams within the
New England Region. Metcalf & Eddy, Inc. has
been retained by the New England Division to
Inspect and report on selected dams in the State
of Massachusetts. Authorlzaticon and notice to
proceed was issued to Metcalf & Eddy, Ine. under
a letter of May 3, 1978, from Ralph T. Garver,
Colonel, Corps of Englneers., Contract No., DACW
33-78-C-0306 has been assigned by the Corps of
Engineers for this work.

Purpose:

(1) Perform technical inspection and
evaluation of non-Federal dams to ldentify
conditions which threaten the public
safety and thus permlt correction in a
Cimely manner by non-Federal interests.

(2) Encourage and asslst the States to
Initiate quickly effective dam safety
programs for non-Federal dams.

(3) To update, verify and complete the
National Inventory of Dams.



1.2 Description of Project

d.

Locatlon., The dam 1s located in the Town of
Oxford, Worcester County, Massachusetts, on a
tributary of the French River. See Location
Map .

Description of Dam and Appurtenances., Robin-
son Pond dam is a dry-stone masonry and
earth-fill dam., It 1s comprised of a 500-foot
long, 4~foot high earth dike section and a
350-foot long, 4= to 15-fcot high dry-stone
masonry and earth section (see Appendix B
Figure B-1). The dike section that serves as
the access road to the dam from Sutton Avenue
iIs about 13-feet wide at the crest with
upstream and downstream side slopes of 2:1
(horizontal to vertical). The maximum section
of the main dam has a crest width of 1% feet,
with upstream slde slopes of 2:1. 1Its
downstream side slopes are 4:1 from the edge of
the road to the top of a vertical, 10-foot high
dry-stone masonry wall whlch supports the
downstream face (Figure B-1). The main dam is
arched in the upstream directlon. The main dam
and dike sectlon are separated by a 1l0-foot
wide by 3.5-foot high, moertared stone masonry
spillway which discharges into a 2-foot wide by
7-foot high sluiceway.

The only apparent outlet controel for the dam is
a 2=foot wide by 1l-foot high, stone box condult
which extends from the upstream face of the dam
to the spillway sluliceway. The invert of this
condult is 3.6 feet below the spillway crest.
The gate for the outlet c¢condult has been
removed and the condult appears tc¢ be blocked
by stones; however, significant flow from the
debris-~blocked outlet was still ncted 1n the
slulceway end of the conduilt,

Size Classification. Robinson Pond Dam 1is

classified 1In the "small" category since it has
a maximum height of 1% feet and maximum storage
capaclity of 600 acre-feet.

Hazard Classification. The Town of Oxford is

located about 2 miles downstream from the dam,
and between the Town and the dam there are no



known residentlal or commercial builldings. In
the event of dam failure, few lives would be
lost. Flooding of downstream areas would,
however, cause appreciable property damage.
Accordingly, the dam has been placed in the
"significant" hazard category. This is in
dlsagreement with the information reported by
the State 1n their inspectlon report of June
20, 1974 wherein on page B-8 it was noted that
a substantilal risk to 1life and property was
possible. This loss of life and property
probably refers to the Town of Oxford., A flood
wave regulting from dam fallure would largely
be dissipated before reaching the downtown area
of Oxford.

Ownershlp. The dam is presently owned by
altsas Realty, 2 Dracut Street, Worcester,

Massachusetts 01603. Mr. George Kaltsas
(617-755-7688) granted permission to enter the
property and inspeci the dam.

Operator. There are no known operators of the
dam. Mr. Kaltsas, Owner, indicated that he has
nct been to the dam site 1n over two years.

Purpose of Dam. The dam was originally con-
structed as a storage dam for a sawmlll located
near the small pond 600 feet downstream from
the dam. The miil later became a textile
factory which burned down over 10 years ago,
and since that time the pond has only been used
for recreation by local residents. An apple
orchard. presently occuples the site of the
former mill., According to Mr. Kaltsas, there
are no present plans for the future use or
development of the pond or the adjoining
property.

Design and Construction Hlstory. The dam was
originally constructed by a Mr. Robinson in
1838 on what was then known as Menden Meadow.
As mentiloned, there are no plans,
specifications, or computations available from
the Owner, County, or State offices relative to
the design, construction, or repairs of this
dam; however, records at the Worcester County
Engineer's offlice indicate that the embankment
was wldened at least 6 feet 1n 1939 and that




the spillway was rebullt and widened in 1G41.
In 1974, malntenance work by Kaltsas Realty,
Inc. consisted of clearlng trees, brush, and
debris from the spillway and dam. The sluilce
gate for the outlet condult was remcoved at
about the same tinme.

During this inspectlon of the dam, 1t was noted
that gravel fill had recently been placed on
top of the dam lmmedlately south of the
spillway (see Overview Photo). Conversations
wlth local resildents indlcated thls was dene in
April 1978. Mr. Kaltsas stated this work was
done without his authorization or knowledge.

Normal Operational Procedure. There are no
normal operational procedures at the dam. The
only apparent outlet control for the dam 1is a
2=-foot wide by 1-foot high stone condult. As
noted above, Kaltsas Realty, Inc. removed the
slulce gate from this conduilt to maintain the
water level about 3.6 feet below the spillway
crest. Since that time, and wlthout
authorization from Mr. Kaltsas, the conduit has
been blocked to maintain the pond water surface
at a higher elevaticn.

The spilllway for Roblnson Pond is ungated and
flows are unrestricted though blockage is
caused by exlsting debris.

1.3 Pertinent Data

a.

Drainage Area. The approximately 740-acre
(1.16 square mile) dralnage area above the dam
consists of sparsely developed, heavily wooded,
and moderately steep land. Discharge 1s to
Eames Pond, about 4,000 feet downstream, which
in turn flows 1nto Lowes Pond, about 7,000 feet
downstream. 3Subsegquent flcw 1z t¢ the French
River which 1s about 4 miles from Robinson
Pond.

Discharge at Dam Site. Normal discharge from
the pond 1s by a stone box conduit. The
condult 1s approximately l-foot high by 2-feet
wlde and has an invert at E1 635.4 which leads
to a 2-foot wide stone slulceway. The condult
was at one time controlled at the pond inlet by




a wooden slulce gate which has since been
removed.

The existing ungated spillway, consists of a
stone paved and walled channel, 10-~feet wide by
3.6-feet deep. The splllway channel slopes
slightly for 28 feet from the crest and then
discharges into a 2-foot wide by 7-foot deep
sluilceway whlch intersects the channel which is
in line wilth and receives flow from the outlet
condult.

The slulceway is constructed of stone and
descends rapidly in steps to an earthen chan-
nel about 20 feet from the splllway channel.

The spillway can discharge an estimated 126 cfs
at E1 641.5 which 1s the dam crest. An inflow
test flood of 1,250 c¢fs (half of the probable
maximum flood) will overtop the main dam by
about 1.0 feet.

The maxlmum flood at the dam slte is unknown;
however, records at the Worcester County
Engineer's office state that the dam was not
overtopped during the 1955 floods.

Elevation (feet above Mean Sea Level (MSL)). A
benchmark elevation of 639 at the spillway
crest was estimated from a U.S.G.3. topo-
graphical map.

(1) Top dam -~ Maln dam: 641.5 to 642.6
- Dike section: 641.1 to 642,2

(2) Maximum pool-design surcharge: 641.5

(3) TIFull flood control pool: Not Applicable
(N/A)

(4) Recreation pool: 639
(5) Splliway crest (ungated): 639

(6) Upstream portal invert diversion tunnel:
N/A

(7) Stream bed at centerline of dam: 626.8



(8) Maximum tallwater: None. (Swamp
elevation at downstream toe - 626,8)

d. Reservoir
(1) Length of maximum pool: 3,000 feet
(2) Length of recreation pool: 3,000 feet
(3) Length of flood control pool: N/A

e. Jtorage (acre feet)

{1) Recreation pool: 600 (Approximate)
(2) Flood control pool: N/A

(3) Design surcharge: 250 at E1 641.5
(4) Top of dam: 850

ff. Reservolr Surface {(acres)

#(1) Top dam: 96
¥(2) Maximum pool: 96
(3) Flood-control pool: N/A
(4) Recreation pool: 96
(5) Spillway crest: 96
g. Danm
(1) Type - Maln dam: dry-stone masonry
earthfill

- Dike section: earth

(2) Length Main dam: 350 feet

Dike secticn: 500 feet

Main dam;: 4 to 15 feet
Dike section: U4 feet

(3} Height

¥Based on the assumption that the surface area will
not signlficantly 1increase with changes 1n reservoir
elevation from 630 to 641.5,



(4)

(5)

(6)
(7)
(8)
(9)

Top width: Crest Access Road varies
from 13 to 15 feet

Side slopes =~ Main dam: Upstream 2:1;
downstream 4:1
to vertical
wall

- Dike sectlon: 2:1

Zoning: Unknown

Impervious ccre: Unknown

Cutoff: Unknown

Grout curtain: Unknown

Spillway

(1) Type: Broad crest

(2} Length of welr: 10 feet

(3) Crest elevation: 639 MSL (assumed
benchmark)

(4) Gates: None

(5) Upstream Channel: Flared training walls

(6) Downstream Channel: 10-feet wide spillway

(7

to 2-feet wide slulceway

General: Splllway channel makes sharp 40
degree bend about 28 feet from pond and
drops 1into 2-foot wide, T7-foot deep
channel.

Regulating Outlets. The only apparent reg-

ulating outlet 1s a 1-foot high by 2-foot wide
stone box condult which, although presently
blocked by stones, 1s discharging to the
slulceway. The slulce gate for thils conduit
had been removed by the Owner.



2.4

SECTION 2

ENGINEERING DATA

General. There are ne plans, specificatlons, or
computations available from the Owner, State, or
County offices relative to the design, con-
struction, or repairs of this dam. The only data
avallable for this evaluatlon were vlsual observa-
tions during inspection, review of previous 1in-
spection reports, and conversations with local
residents, the Owner, and personnel from the State
and County agencles.

The informatlon avallable 1s such that the
assessment of the condition of the dam must be based
primarily on the visual inspection and the past
operational performance of the structure.

We acknowledge the asslstance and ccoperatlon of
personnel of the Massachusetts Department of Public
Works: Messrs. Willis Regan and Raymond Rochford,
and of the Massachusetts Department of Environ-
mental Quality Englneering, Divislon of Waterways:
Messrs. John J. Hannon and Joseph Iagallo.

Also, we acknowledge the cooperation and assistance
of personnel from the Worcester County Engineer's
Office: Messrs. John 0'Toole, Joseph Brazauskas,
and Mr. Wallace Lindquist - recently retired from
county service.

In addition, we thank Mr. George Kaltsas, Kaltsas
Realty, Inec. Owner of the dam, who allowed us to
inspect the dam and provided us with information on
the history and operating characteristics of the
dam.,

Construction Records. There are no detalled
construction records available.

QOperation Records. No operation records are
avallable, and there 1s nc dally record kept of
pcol elevation or rainfall at the dam site.

Evaluatlon of Data. The data acquired are
consldered adequate for thls Phase I Inspection &
Evaluation.




SECTION 3

VISUAL INSPECTION

3.1 Findlngs

d.

General. The Phase I inspection of the dam at
Robinson Pond was performed on May 30, 1978. A
copy of the lnspection report is included in
Appendix A. Perlodic inspectlons of this dam
by others have been made since 1924, A listing
of these Inspections is 1ln Appendlx B. TFwo
inspections were made in 1974: on June 20,
1974 by representatives of the Massachusetts
Department of Public Works, and on August 2,
1974 by personnel from the Corps of Engineers.
Copies of theilr reports are included in
Appendix B.

Dam. The maln dam ls & dry-stone masonry and
earthfill dam, and the dike sectilon is an earth
embankment. There 1s no information available
on the zoning or core of either dam sections
since they were constructed about 140 years
ago. Several signs of distress are visible,
the most severe belng a bulge in the downstream
stone wall at about 20 feet south of Point E as
shown 1n Figure B-1 Dam Plan and Secticns in
Appendix B. A photograph of this bulge 1is
shown 1n Appendix C. The bulge or dislodgment
of stones was probably caused by the displacing
action of large trees and frost.

Sllght to moderate seepage was noted at the
dewnstream toe of the dam at two locations. A
flow of about 2 to 3 gpm (gallons per minute)
was observed seeplng beneath the downstream toe
near Point D (refer tc Figure B-1). Also a
flow less than 1 gpm was noted at the
downstream toe of the dam near Point F. The
seepage at both locations was flowing clear at
the time ¢f inspection. In previous
inspections, representatives of the Worcester
County Engilneer's offlce have noted seepage
through the dam as early as 1934 although the
location 1s not specified.



Slight erosion of the upstream face was ob-
served at two locaticns on the main dam.
Although the eroslon does not appear severe
at this time, 1t should be noted that there
is no protecting riprap along the entire
upstream face of the dam embankment.

Recent unauthorized filling of the dam crest,
apparently to galn access over the dam, was
noted in the area immediately south of the
splllway. The elevaticn of the fill 1s not
higher than the adjacent dam crest.

Appurtenant Structures. The apparent out-
let 1s a 1-foot high by 2-foot wlde stone
conduit, The 1nlet appears to be blocked by
stone and the outlet covered with stones and
debris. There 1s no slulce gate on the con-
duit. A clear flow of roughly about 2 cfs
was measured in the slulceway Immediately
downstream from the outlet of the stone
condult.,

The splllway approach channel 1s partlially
restricted by debris, soll, and vegetation to
a depth of about 3 to 6 inches. The spillway
training walls are in fair to good condition.
There 1s no evidence of wall movement or
dislcdgment of stones.

An access bridge across the spillway joins
the main dam and dike sectlon. It 1s con-
structed of four steel I-beams, plywood, and
2 X 1l0-inch planking and is 10-~feet long by
11,2-feet wide. The bottom of the I-beams 1s
2.67 feet above the spillway crest. The
bridge 1s 1in good condition.

Reservolr Area. The reservoir and drailnage
area 1s gparsely populated and contalns less
than 20 resldences. The drainage area 1s
heavily wooded and slopes range from about 5
to 12 percent.

Downstream Channel. The dlscharge from the
splllway flows down an earth channel to a
pond situated about 600 feet from the dam.
(This pond is the former location of the saw-
mill.,) The slope of the channel is about 3
to 5 percent. TFor the first 300 feet, the

10



splllway channel is separated from the main
stream bed by an earth dike that 1s approxi-
mately 10 to 12 feet high and has a U~ to
5-foot stone wall., After this, the spillway
discharge flows 1nto the main channel.

From the sawmlll pond, the discharge flows to
Eames Pond, Lowes Pond, and on to the French
River,

Evaluation. The above findings 1ndlcate that the
dam has several severe signs of dilstress that
require attentlon. It 1s evident that the dam is
not maintalned and that deteriocration will
contlnue unless action 1ls taken. Recommended

‘measures to improve these conditions are stated

in Section 7.

11



4.3

4.4

4.5

SECTION 4

OPERATION PROCEDURES

Procedures. There are no operational procedures at
this dam.

Malntenance of Dam, The dam 1is not adequately
maintalned and the Owner states that he has not
been to the dam site in over two years. Several
large trees are growing on the dam. Unauthorlzed
f11ling has recently occurred at the dam crest.

Maintenance of Operating Facllitlies. The out-
let conduit for thls dam 1s plugged; however,
slgnificant flow 1s evlident in the slulceway
immediately downstream from the outlet of this
conduit. The sluice gate and mechanism have been
removed.

Descripticn of Any Warning System in Effect. There
are no warning systems in effect at thls dam.

Evaluation. There are no operational, malntenance,
or warnlng systems in effect at Roblnson Pend Dam,
This 1s extremely undesirable considering the dam's
magnltude and the fact that 1t 1s in the
"significant" hazard category. A program of
operation and maintenance for this dam should be
Implemented as recommended in Section 7.

12



SECTION 5

HYDRAULIC/HYDROLOGIC

5,1 Evaluatlon of Features

a.

Design Data. The Probable Maximum Flood (PMF)
rate was determined to be 2,150 cfs per square
mile. This calculation 1ls based on the average
drainage area slope of 5.9 percent, the
pond-plus-swamp area to dralnage area ratio of
14 percent, and the U.S. Army Corps of
Engineers' guilde curves for Maximum Probable
Flood Peak Flow Rates (dated December 1977).
Applying one-half the PMF to the 1.16 square
mlles of drailnage area results In a calculated
peak flood flow of 1,250 cfs (inflow) as the
inflow test flood. By adjusting the inflow
test flood for surcharge storage, the maximum
discharge rate was established as 540 c¢fs, with
a water surface at E1 642.5.

Flow over the dam crest is predicted to be 330
¢fs, while flow through the spillway (assuming
the bridge had been washed away) would be 210
¢f's. The maximum head on the dam would be 1.0
feet with a discharge of 2.55 c¢fs per foot of
width. Flow at critical depth would be at
0.6=foot depth with a velceity of 4.2 feet per
second.

Hydraulic analyses indicate that the existing
splllway can discharge a flow of 126 cfs at
water surface El 641.5, which 1s the dam crest.

Experlience Data. Hydraulic records are not
generally avallable for this dam. However, in
an inspection report by personnel from the
Worcester County Engineer's office, dated
December 12, 1955, it was noted that the dam
was not overtcopped in the 1§55 flecods.

Visual Observatlons. The spiilway consists of
a 10-foot wide by 3.5-foot high, mortared stone
masonry spllliway which discharges 1nto a 2-foot
wide by 7-fcot high slulceway. The length of
the splllway from the splllway crest to the
sluiceway 1s about 28 feet. The sluiceway 1is

13



oriented approximately 40 degrees from the
direction of flow in the splllway.

During high discharges, 1t 1s anticipated that
momentum will carry spillway flow across the
angled slulceway where the Flow wlll meet a
rock and earth wall that is about a foot higher
than the splllway channel. High splllway flows
may overtop the wall and continue overland.
Thls configuration will cause a backwater
effect and reduce the discharge capability of
the splllway durilng high flows.

Overtopping Potential. Overtopplng of the dam
1s expected under the test flood of 1,250 c¢fs
(inflow); as noted previously, however, the
only avallable records on overtopplng indilcate
that the dam was not overtopped during the 1955
floods., 1In the event of overtopping, complete
fajlure of the dam could occur, A flood wave
resulting from dam failure would be dlssipated,
causlng appreciable property damage but mlnimal
loss of life,

14



SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observations. The evaluation of the
structural stabllity of Robinson Pond Dam is
based on the visual inspection on May 30, 1978,
As dilscussed 1in Section 3, Visual Inspection,
there were several visible signs of distress.

Based on these observations, Roblnson Pond Dam
ls a potential hazard. Statlc stabllity con-
ditions are unsatisfactory and conventional
factors of safety do not exist.

It i1s recommended that a more detailed in-
vestigation be 1nltiated to evaluate the
bulging of the stone wall on the downstream
face of the dam and the seepage at the
downstream toe of the dam.,

Peslgn and Construction Data. Discusslions with
the Owner, County, and State personnel indicate
that there are no plans, specifications, or
computations relative to the deslgn,
construction, or repalrs of thils dam. Fur-
thermore, information on the type, shear
strength, and permeability of the soll and/cr
rock materials of the dam embankment does not
appear to exist.

It was learned that thls dam was built in 1838,
probably of local soil or rock materlals.,

There 1s no data, however, on the type of the
Impervious core wall. Many dams built in the
1800's in Worcester County had a timber core
trench wlth puddled c¢lay. An impervious cutoff
was probably used at this silte slnce the
natural soils are relatively pervious. These
clay-timber core walls will generally last an
Indefinite period provided the timber 1is
continuously saturated. In the event that the
reservolr or pond level is substantilally
lowered for a period greater than three months,
the timber willl rot and cause the dam to leak.

15



At some time 1n the past, the water surface
elevation may have been lower or the pond may
have been drained, either of which cculd
explaln the present leakage 1in the dam,

Operating Records, There 1s no evidence of
instrumentation of any type 1n Roblnson Pond
Dam, and there 1s nothing to indicate that any
Instrumentation was ever installed 1n thils dam.
The performance of this dam under prior lcoading
can conly be inferred by physical evldence at
the site.

Post=Constructlion Changes, There are no
as-bullt drawlngs for Robinson Pond Dam.
Avallable records lndicate that the embank-
ment was wldened at least 6 feet in 1939 and
that the spillway was rebuilt and widened 1n
1941. In 1974, maintenance work consisted of
clearing trees, brush, and debris from the
spilllway and dam. The slulce gate for the
outlet condult was also removed at about the
same time.

Recent unauthorlized work at the dam slte
consists of gravel fl1ll belng placed on the
crest of the dam in April 1978.

Seismic Stabllity. This dam is located in
Seismic Zone 2. Since statie stability
condltions are unsatisfactory, the dam 1is
particularly wvulnerable 1in the event of an
earthquake.

16



SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a.

Condition., Due to its age, Roblnson Pond Dam
was nelther designed nor constructed according
to the current approved state of art methods.
Based upon the visual inspection at the site,
the lack of engineering data avallable, and no
operational or maintenance evidence, there are
areas of concern which must be corrected to
assure the contlinued performance of this dan.
Generally, the dam is considered to be 1n poor
to fair condltion. However, there were several
slgns of distress observed at the site: bulging
of the stone wall on the downstream face of the
dam, uncontrolled discharge through a blocked
outlet conduit, slight to moderate seepage at
the downstream toe of the dam, erosicn on the
upstream face of the dam, accumulaticn of debris
in the spilllway channel, and recent unauthorized
filling of the dam crest.

Hydraullc analyses 1lndicate that the exlsting
spillway can discharge a flow of 126 cfs at El
641.5 which is the dam crest. An inflow test
flood of 1,250 cfs (half of the probable
maximum flood) will overtop the main dam by
about 1.0 feet. Since previous records at this
site indicate the dam was not overtopped in the
1955 floods, 1t is unlikely that this is a
serilous potential hazard. However, future
development 1n the watershed may increase the
rate of runoff and alter this conclusion.

Adequacy of Informatilon. The information
avallable 1s such that the assessment of the
condition of the dam must be based primarily on
the visual 1inspectilon and the past operational
performance of the structure.

Urgency. The recommendations outlined below
should be 1mplemented wlthin 1 year after receipt
of the Phase I Inspectlon Report.

17



T.2

7.3

Need for Additional Information. Addltional
investigations to further assess the adequacy
of the dam and appurtenant structures are
outlined below In 7.2 Recommendations.

Recommendations. In view of the concerns on the

contlnued performance of this dam, 1t 1s
recommended that the Owner employ a qualified
consultant to:

Qs

b.

evaluate the dam stabillity and the seepage at
the downstream toe;

conduct a more detalled hydraulic and
hydrologlec investigation at the site.

The recommendations on repalrs and maintenance
pracedures are stated below under 7.3 Remedlal
Measures.

Remedlal Measures

a.

Alternatives. An alternative to the recommenda-
tions above and the maintenance procedures item-
ized below would be draining the reservolr and
breaching or removing the dam.

Operation and Malntenance Procedures. The dam
and appurtenant structures are not adequately
maintalned. It 1s recommended that the Owner
accomplish the following items:

(1) remove the blockage in the outlet condult
so that the pond can be lowered

(2) remove all trees from the dam
(3) clear all debris from the splllway
(4) repair erosion on the upstream face

(5) 1install riprap on the upstream face of the
dam

(6) 1institute a definite plan for surveilllance

and a warning system during periocds of
unusually heavy rains and/or runoff

18



(7)

implement a systematic program of
inspection and maintenance. As a minlmum,
the inspection program should consist of a
monthly inspection of the dam and
appurtenances and supplemented by
additional inspections during and after
severe storms. All repailrs and
malntenance should be undertaken in
accordance with all applicable State
regulations.
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APPENDIX A

Periodic Inspection Checkllst



PERIODIC INSPECTION
* -~ [
PARTY ORGANIZATION 77&754-% 1 :di/f,z e

PROJECT R&b/'n&m 10006/ DATE 5/36/75’
TIME B'CCAM—> &CC P/
WEATHER Sunny- 89°F

W.3. ELEV. é.%.?*U.S. NA DN.S.
Xassumed henchmaik €1 639 al

B Yhe S/J}//umy ciest fran Uses
1. Ed Greco 6. fepegraph i€ Giiadial igle
2. Oam/ &ueef | 7.
3._Jusan Prerce 8.
4. [r’{/e 5mna%4n 9.
5. 10
PROJECT IFEATURE INSPECTED BY REMARKS
1. Dam £d Greco
2-_\.5’-9)//My 15//6 Branagan
3.
4,
5.
6. i
7.
8.
9.

[
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PERIODIC INSPECTION CHECK LIST

prosect__Aohinson _ Fond DATE____ 5/3¢/78
PROJECT FEATURE  Damn S/ike NAME Ao (areco
DISCTIPLINE __ (yeotechnieal NAME

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation varies from p42. 6 4o 6415
Current Pcool Elevation 6389

Maximum Impoundment to Date
p vnkKnown

Surface Cracks

pone visible bet dom erest recally filled
Pavement Condition nene

Movement or Settlement of Crest atea ”“”7”(7 f;//faf

Lateral Movement dewnstream Stone wall not vertical -
bulge af stafien £ + 20’
Vertical Allgnment ireequler= setflement at bulge
Horizontal Alignment 5}@;( wall- car1h- arehed
Condition at Abutment and at seepage at lef] abuilment

Concrete 3Structures

Indications of Mcvement of
Structural Items on Slopes

bulge af stajon E+ 20°

Trespassing on Slopes c/h'pmunk hoks af stalon £+60' 05

Slcughlng or Erosion of Slopes

or Abutments 5/’7/7/ Eros10n- Upﬂfrc’dm face

Rock Slope Protection - Riprap dam- rone 1o few <tones wsible
Failures dike -=pal 5-bnes‘/}’mqa/ﬂf

Unusual Movement or Cracking at
or near Toes

none visible

Unusual Embankment or Downstream m{ .ﬂ(aficn D- 274:‘3%00’)

Seepage

Piping or Bolls seeps appear elear
Foundation Drainage Features onkneon

Toe Dralns vhinown
Instrumentation System vnknoun

pageA-2ofy



PERIODIC INSPECTION CHECK LIS51

Rebinsen  Fend

PROJECT

PROJECT FEATURE  Dike

éec/ec/;m‘c a/

DISCIPLINE

DATE 5/30/ 7€
NaME_ £d Greco
NAME

AREA EVALUATED

CONDITION

DIKE EMBANKMENT

Crest Elevation

Variés fmm 6411 fo 642.2

Current Pool Elevation &38.9
Maximum Impoundment to Date vnknowh
Surface Cracks noneé
Pavement Condition neneé

Movement or Settlement of Crest

dip at 30c’-45¢" nerth of spiflesy
(erect clevation €441 4 - 4/1)

Lateral Movement

nené appares s

Vertlical Alignment

dcp at 300'- 450’ north of Sp:’//u.u/

Herizontal Alignment

un/oawz/ aceess road-shbpe wall west side

Condition at Abutment and at
Concrete Structures

nef dfyp/}'ccz/)/e

Indications of Movement of
Structural Items on Slopes

hene visible

Trespassing on Slopes

none visible

Sloughing or Erosion of Slopes
or Abutments

brush + frees cover 5(/)57!:8&/3) .:5//.‘/"(:'

Rock Slope Protection - Riprap
Failures

small Stenes i

Unuzual Movement or Cracking at
or near Toes

pone visihle

Unusual Embankment or Downstream
Seepage

.’)u’amp wc’stl (’/ éﬂ'Kc’ (-Sc'c' 5kc‘/c/1)

Piping or Bolls

nene visibk

Foundatlion Drainage Features LNKnowh
Toe Drains Lnknown
Instrumentaticon System P Known
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PERIODIC INSPECTION CHECK LIST

PROJECT __ Kobinson  Pond

PROJECT FEATURE Cuflét Locrhs

baTE | 5/30/76

navE  £d Greco

DISCIPLINE Coctechnieal NAME
AREA EVALUATED CONDITION o
OUTLET WORKS - INTAKE CHANNEL AND
TNTAKE STRUCTURE
a. Approach Channel nerné

Slope Conditions

net éﬁpﬁkaék

Bottom Conditions

nct d/),a//ca ble

Roccek Slides or Falls

net opplicable

L.og Boom

not applicable

Debris

not appl/cable

Condition of Concrete Lining

net applicable

Dralins or Weep Holes

not a/;/;/;'ﬂaé/d

b. Intake Structure

rem/mrz/s é/ f;a/c’ ay(ruc/.;r‘e

Condition of Concrete

INNCr  Qroc k/r)j’

Stop Logs and Slots

/?/ﬂ//d{//ﬁ

pageA-for 7



PERIODIC INSPECTION CHECK LIST

proSECT Avbinsen fond

PROJECT FEATURE CQutlet Works

DISCIPLINE Geotechnical

DATE 5/30/78

NAME  £d Greco

NAME

AREA EVALUATED

CONDITION

QUTLET WORKS - TRANSITION AND
CONDUIT

General Conditlon of Concrete

;bh’

Rust or Staining on Concrete

nel app freable

Spalling

nei applicable

Erosion or Cavitation

not applicable

Cracking

net appliceable

Alignment of Monollths

net _applicable

Allgnment of Joints

rol applicable

Numbering cf Monoliths

not applicable

Intake and outlet of vullef
londuit blocked by e bris.

D/ﬁc}mfgé f/aa:,-}:g at
abeut 7efs.
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PERTIODIC INSPECTION CHECK LIST

PROJECT  Rpbinson Fond

PROJECT FEATURE Outlet works

DISCIPLINE Geotechnical

oaTE | &/30/78

NAME  Ed Greco

NAME
AREA EVALUATED CONDITION
QUTLET WORKS - OUTLET STRUCTURE
AND QUTLET CHANNEL
General Condition of Concrete fkh’

Rust or S3talning

not _applicable

spalling

none Vvisible

Erosion or Cavitation

not applicable

Visible Reilnforcing

0nE

Any Seepage er-Effieregecree

none visible othey than Fieimn
blocked owrlef

Condition at Joints

not quﬁ‘ca ble

Drain Holes

rone

Channel

smaill rocks end debris in

Loose Rock or Trees Over-
hanging Channel

sudgeugj

few course stopes

Condition of Discharge
Channel ‘

confimed

pageA-6or1T



PERIODIC INSPECTION CHECK LIST

erogEcT  Kobinson FPond DATE 5;/30/75 _
>ROJECT FEATURE .jpi//way NAME Ed Greeco o
JISCIPLINE Geolechnieal NAME

AREA EVALUATED CONDITION

JUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

flared #ﬂembj walls made of

t. Approach Channel Stene with concrete joints

General Condition fair
Loose Rock Overhangiling
Channel Nore
Trees Overhanging Channel recently ¢leared B
Floor of Approach Channel brush debris at entrance é’/sé;fj?!o")
3. Welr and Training Walls
General Condition of Stene wolls with concrefe JEmnts -
Concrete foir fo f}cacf cenditien
Rust or Stalning net d/vp//caéwfe
Spalling nCre
Any Visible Reinforcing NENE
Any Seepage or Efflorescence nene
Drain Holes ncre
Discharge Channel discharge fe cutle t 5/o=/'c'écc’dy
General Condition restricfed
ngzinzcl)CK Cverhanging few
Trees Gverhanging Channel none
Fleoor of Channel C’Oﬂﬁne’a{
Other Obstructions Z /drqg Jyéne ..:.'/eps
Appreach walls o spillway concrele facing oracked -
and Front face of Aamn tondidion fair
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APPENDIX B

DAM PLAN AND PAST
INSPECTION REPORTS

Dam Plan and Sectlons - Flgure B-1

Previous Inspections (Partial
Listing)

Inspection Report by Mass. Depart-
ment of Public Works (July 24, 1974)

Inspection Report by U. 3. Army
Corps of Engilneers (August 1, 1974)

B-3

B-8



KOBINSON
e WS= 638.9

I'hijl) x 2 widk stone opening - inverf 6344
proéaéfe conduit intake

5r¢m)‘¢ blocks with
concrebe focing

6430
6426

- -t APOE ——

9afc —‘“E "’1_
4 2
T————

—— e

Sutton Ave.
=

POND

Store woll o
face 6‘-:00"!)}:_‘,11

J/wbewaj

downstream

DAM PLAN
Scale t"=/00'
loose s lone
e 45 - re4S
' t92.4 o422
iz ,54;3 5:/.5 sff-s I-uz (3.9 b418
001 _ s N et 4381 0
638 = = 4% =7
i35 Lé35
DIKE SECTION 2-2
SCa/C /7= IO‘ ¢30 | X "630
= $2%.4 L26.5
25 :'1-625

DAM SECTION /)
Scale 1"=10'

Metcalt € Eddy, Tne.

G
*b42.4

Notes:
I Ekvations shown are referenced
fo assumed benchmark elevation
$39(msL) af §of//wa/ ¢rest

2. Information shoan based on Field
Survey of May 3o, 1978.

3. Letters A through G shawn on
Plao refer Jo Survey control paints.

4 Q denofes Seepage ,oaim‘.
58 42 denotes divection of view and

number of phot'vjrqab _9fw” i
Appz‘ﬂa‘/k Z.

Ficure B-1 DAM PLAN AND SECTIONS
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56

—— et —— e m———— ————— L -

: TOWN OR CITY  (Dx-ro ref . DECREENO. _ .o . ., PLAN NO. ' DAM NO. ~2— =7 (|
i_____l-_(_)_C_A_T_I(_)_N___S utforr Road = AT obln ?IV7 /%na’ Notebook™ /2 _.P é
o o QEECRIPTION_*OLD}M “-__"_'__E Lloo__|_..___ oescaweTion o__F nsaenvo_m‘f_ _WATERBHED ™ ___7 |
:‘ifype ,ﬁ_,éé/‘_. pr MRJ‘Oﬂry -fdff/? £/ “Name of Main Stream Er nper oF Tree Besoc
'E Length ’yao‘: + " " any other Streams LI .
, Helght 14. . — Length of Walershed w2 - Kﬂé?‘snsé n{.ryao Tor, ::
1 Thickness top /3. . Width * " ) dames Kairams !

" bottom Is Watershed Cultivated Aeg venoy /Zp Ox Lol > '
. Downstream Siope /?ubb/e a// Percent In Forests ,‘
{ Upstieam " “ Vild "IE’lpfdp Steepness of Slope * )
! Length of Spiliway A SPI//Wdy cxz:v;f' & ‘wrde rice Kind of Soil ) rZ . i
{ Siteof Gates v o EL920 No. of Acres in Watershed {044 . = ZL 57.M//c:r
| Location of Gates Jow' From Jooth, "ot ¢ Y Resarvoir /00

Flashboards used . Length of Reservoir
i Width Flashboards or Gates . Width " "
E Dam designed by Max Flow Cu. Ft. per Sec.
*  constructed by ) Heusd or Flashboards-Low Water &fﬂ'f?' T ot
. _Year constructed . e b Higho® 22,000,000, (. .ﬁ'—&b/zyqe
L  GENERAL REMARKS - *_'_ e o GENERAL REMARKS
" Daved N TaA#  Kalksas Pec:.H— Ox§brd Kobrrivon fBnd
‘i %0 from gale “o racCeivay. /ﬂJ;Dt'r‘/L-q’ Ocr 24 /939 0Ar- fpoﬂ@,ﬂ/ 7o~
! - K raceway /Va ﬁ Lovw LEmbankment . Dec. /0, 1940 - /. 0. j/ﬂdﬁdllﬁ
235 Inspected r-ar- 24 LOMEEST Conctition - “ s Mo, [, 1941- L0k Alr. Vot
* .3-73-26- Low. i Puc. /o, /e - (.‘.M-ﬁw'?‘)!

_ Inapected //8/287 by Lo & FE /m (200972 « Aicnacsandy Mrecany
‘ w o 12-27-34% n | |
i " e /17-37 & K M. Firnlayson ;
{ ] /0~ /5-33 w L M Spaffor : Totmrary bwons 10-97260

' PREVIOUS INSPECTIONS (PARTIAL LISTING)

COPY OF INSPECTION CARD ON FILE AT THE MASSACHUSETTS
DEPARTMENT OF PUBLIC WORKS, DISTRICT OFFICE, WORCESTER.
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DESCRIPTION COF DAM

DISTRICT 3
itted by T:POV/I/QS Dam No. _?'/‘f"ozolb’/fo

b/&@/'?‘f‘ O /ann OXFOKD
Name of Dam Rob/wson ’%Nﬁ DA

ocation: Topo Sheet No, L O

Provide 85" x 11" in clear copy of topo map with location of
Dam clearly indicated.

ear builts Year/s of subsequent repairs

urpose of Dam: Yater Supply Recreational -
Irrigation Other |
rainage Area: /. & sq. mi, acres
ormal Ponding Area: [00 % " acres; hAve, depth
Inpoundnent:al0O Millron gals.; acre ft.

0e 3and type of dwellings located adjacent to pond or reservoir

MoNE

i.e. summer homes, etc,

1 oy i~
imensions of Dam: Length Yoo Max, Height _/9 —

Slopest Upstream Face 2!/
Downstream Face VerTical #27/
/ P t
ilidth across top /5= 40 /’h(é',/?

lagsification of Dam by Material:

Earth il Conc, Masonry o Stone llasonry ~

Timber Rockfill Qther

» Description of pregsent land usage dovnstream of dam:

/99 % rural; % urban,

+ Is there a storage area or flood plain downstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes " ne




INSPECTICH REPORT = Dabia AlID NESERVCIRS

-"__ - LA
Location: -CFty/Town CxfORD Dan Mo, > _/F =46 6
SRR OINE RS
Name of Dam /\ AANSONTS foun DAM Inspected by O 47 2 KALLA
Date of Inspection (0/020/ 771-
Owner/#: peri hAssessors Prevs. Inspection &~
Reg. of Deeds Pers. Contact
- : 7 : -
1.kﬁﬁUA5A5W?VCa,Aa@£ﬂ# 0., OxforD
Nane St. & No, City/Town State Tel. No,
2.
Name St. & ilo. City/Town State Tel, HNo.
e e
Name St. & No, City/Toun State Tel, No,

Caretaker (if any) e.g. superintendent, plant manager, appointed
by absentee owner, appointed by multi owners.

Name s Ste & Hoet
City/Town: State: Tel,.llo,:

No. of Pictures taken _/NoAE

Degree of Hazard: (if dam should fail completely)}¥ i

1, Minor 2. lioderate L— \

3. Severe 4, Disastrous }

* This rating may change as land use changes (future development)

Cutlet Control: Automatic Manual

Operative yes; _ Noe

Commentss Mo confral vis,/b4 &

Upstrean Face of Dam: Condition:

ls Good 2, Miner Repairs L—

3, kajor hepairs 4. Urgent liepairs

nComments: py o ceosiord- It {/ lrnce Teccs fHemsy

Rt
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24 Diis 110, 3 /% “al =/

Downstream Face of Dami

Condition: 1. Good 2. Minor Repairs

3. Major Repairs 4. Urgent Repairs

. - LS £
Comments: Rul G/ MG ‘.,/ D,{’)/Sf'an/(; WAL EAL T /C'U)
Bl sH £ Tress

Emergency Spillway: /*/"’“JG

Condition: 1., Good 2. Minor Repairs

3, Major Repairs 4, Urgent lepairs __

Comments:

Wlater Level at time of inspections oL ft. akbove__ below <
top of dam principal spillway _*
other

Summary of Deficienclies Noted:
- z bl d
Growth (Trees and Brush) on Embankment ffeAvY Grow
Animal Burrows and Hashouts NoWNE y. 5/ 4L

Damage to slopes or top of dam [ woz 5/4}:@ A MAGE 5;-,7"/5///765"/'

Cracked or Damaged }.iasonrycf-“'ﬂ’/. Cope (Hall 5/{7 aff jﬁ;((“”fj-fm,lm,t

« PAacke

Evidence of Seepage Nowe Notep

Evidence of Piping Non & NoZep
Erosion Y, wen [ AS Neleof ﬁé.u_/..-")
Leaks MNovE Avien

TRAY & OSbri T N SP &t ot fmdoriind O el
Trash a2nd/or debis impeding flow R (reflow 2 Firnd fo it iy crmow

Clogged or blocked spillway Farpt.atly/Ar Molo ’44‘}“(“:)

Other &~
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~3- Dhii N0, .2/ "Ll L

12, Remarks & Recommendationss: (Fully Explain) et
T RV f'*/ c%‘(_;,:_ o Fid o Akl [T ‘j/ Yo e p,‘!n’\.;{pr? L
FHE tp 572 o [ cc, m Ak S o T eE 7, o v’{"ﬁ YR ///-/ ¢ of
- S e TREC) TH ol bE LEmeoverm g1 F/T e

>4 6 1 T H a/ b e /e [rE
S AE LE T AT Faort A

. sl féed of wATER cf,“{,'é/(-’ Y, 7‘,?’(::
7‘6 _"')ﬁ?f ﬁﬂj/./:?ﬁc:fmc: of FIHE spTcTiom, bl THC | N
S o R ::o/ff-)p.m—‘C/ Ao No GATe /ﬂ'ﬂ"ff“‘?”'f“’”“ «
He whAlcp (eve! (7 VERY fo o i THE .
[ el A S ERSOATS A azdno. e ddsh
td Alro 6¢ coppecleo AT AW e:’/?/z(-f

:{I
oL, 9]

e .
Grew T e

/Jty LARrse ?
1
i_j?é:)'f( ;/7((."' I}

PENLE
f/ /.ZL 9) ﬂy J‘./fo" C'//“’A“JJQLJM

e’

s bharicd
va. At peesenr
- o f d#-/(,(_—‘f" corlael

JefreiEneS How

13, Overall Condition:

1. Safe vl

2. Minor repairs needed _ &

3, Conditionally safe = major repairs necded

4, Unsafe

5¢ Reservoir lupoundment no lenger exists (explain)

Rezommend removal frnom lnspection 145t
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ik DR S E
DAk No. =2 F

Risk to life and property in event of complete failure.

Nes of people 259 = .

Na, of homes So X .

No, of Businesses /02 .

No. of industries /YON<E « Type T

Hoe of utilities i o Type 764 ELecl) JeWerz
Railroads / (/V//P’// *ﬁ/) .

Other dams 93 /¥ -22& = /87
Other -YONE& o/~

’

Att;gh Sketch gf dam to this form showing section and plan
on 84" x 11" sheet.

- : /2 /QHD Jee
fow to Lecstes FRoM Iwleascctior of KF ik Fenee
‘N OxfoRP CTR. /@ Eastraly 7o CHAIN /1 e

' a
AderosS D/ART RO o Sow FHER Iy S1DE of Ju-

' S on
efort qpple Okc HARD TAAND Ao o

£lor [TVE -
GATE
. (f,a—-f/-
rheely

e

B-8



CNONELY W g

NPl Ts

L AR eer e men T Pty v
(RS bR DR WFe ¥ SAYWRAL PN No b LR VRIS § SR e 34
Lown 1.l

ke -yt N < we mmn ~ Tt 1
b--_OIL, Medw ol didewele wa2l

This will inform you of toc recules of cux rccc;m:.i.sq':.:n.c\.- HCO G
laveritization concerning the coudition of two warms {n Culord

(;':Lbin::o: PYond and Slateis fonad) and oene in North Cilord, 2lol.-
achusetts {Leastlelt Poad) aad wacther the Federal Covernmant zc 1<

provic: cgsistinee on aay aceded renair ox reconstruction of oLl
Larnis or apnurvenzat struciurces eader guisting autheritice auliiol o
to the Corps of Eagincers, This investization was conductec wiisy
cuthiorily coniained in Scciion 205 of the 1948 Flood Cernirol L, Lo
amended,

Members of my stail raet with you on 1l August 1974 to inLpec: tie

taree cams, Cur invesiijziicn disclosed that thesc dans arc ol

privately owrad and that reccastruction or repair of the Jawis wiould
only serve a need for secreniion or aesthelic values and weouls wol Le

ar

utilizcd for flood contrcl storo-e,

Recreational or a2estiatic benciits, zZceruaile to revzir or
reccasiruction of the datas, would be coasidered secondary Leuciliy
and flood control bencfils are insuiiicieat to permnit CorLl of

Eagincers czsistonce under aveilabdie authorities, Yasodlore, 2 awist

sistonce connod b provided dor rectooLiioa

ecaral aca
or racoastruciion of the dams in Culiord and Noxth Cxiowd., Ilzwv:irez,

as ;clio\u;n" cniz on the coudition of the dams and posiivle rivniiia.
action is inciuded for your informiation, it is emphosized thoeo oo Loadies
were preliiminary aad & private enzincering fivm shoula Lo coioadice

wefore proceeding with mkjor repairs ol the dons,
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Mo DPL- 3 Ocioper 74

L]

LCrxfovd Conucrvailoa Comumission

LOTNNON FOND DAN, CIYrS:

o
ot
ot

A, PHVEICLL DATA

L

Steraze Cap, ~ 800 acre-fect (approximate)
2, Dom

Center Reach - 350 fect lony and 9 fcet hinh
Two gcides reacies - sach £00 feet long and 4 feet hizh

Type - Larth fill in side reaches, Eazth fil with deyewal
stone masoary on downstream face of conter reach,

Ceutraliy located, 10 feet wide x 3.5 fc\,t hizgh, is eensirucicd
of mortared stone masonry, Discimrges into 7 {eet high x 2 foot wile
mortarcd stene mazousy,  sluiceway,

¢ undetermincd,

i1
P
<

Sluice pate is buriced,

B. CONDIYICNS

l. Dam anad szillway arce completely overgrown with trees, bruch
aad vines nwaking a thoroush inspoction impossible,

2. The masonry wall hac tilted outward and some stonces have bocn
dislodced due to the ucavy tree growth along the top,

3. Thc sluice gate structurc iz completely buried and the gaig
stem and operating equipmeat are rotted away.

4, There was very iittle secepage observed ot the too of the <o,
Al discharge wos throuch the 7 Loot x 2 focot sluiceway,

B-10
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NoOoPL-1 o Qceeoker 1y7

Orxford Concewvoiion Comsniicsion

C., CONCLUZIONS AND RICOLNMTENDATIONS

l. This dam ig siructurally sound, HHowever, tiac Lizov
ol trecs and brush should be removed and the stoac wail oa
strecm face repcired.

.

sade as necasgary to make tae gate operational.

2, The sluice gates structure should be uncovered and renaiss
1
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e 8§ Cctouer 1574

Ciliosd Conoaorvation Cumanisasioan

dne finte of aossachusetis has neolmary jurisdiction over non-roedssd

e, A T P a0 . oo 305 - L., B e A P P
Lo, 42T clorg, you 5..:y Wwimis ¥0 BOCCW JUICINIC LU0 L0 sl ol Cilllacees
o E. . - A e - : e T . AP I TR 2 - .
oopnriaent of Public VWorlis in tole mnctor, L 50, you zuculd coni.ct

! N Semoie - . P S S Ty N e ey (™ e oo sy taeea
tii¢ sssocinie Comuomissioncy, Yr. Malcolir I, Craf, W0 Nowaazs Suraek,

1+t

Soston, Llzcsacuusctts 9zild, I hounc tae foresoiag indoriaation will te

usclul to you,

Sincerely yours,

JOIIN H, MASON
Colonel, Corys of Engineers
Division Zngincer

copy Ifurniched:

sir. wiolcolina 5. Craf
Lssogiate Comamiscsionor
Alass, Dezt, of Public Works
105 Nashua Strect

Doaton, Mass. 02ll4

B-12



APPENDIX C

PHOTOGRAFHS



] 4 e iy ¥ ot ni—.

NO. 1- VIEW OF SPILLWAY LOOKING

EAST FROM SLUICEWAY

C-1




NO. 3 - VIEWNORTH SHOWING WALL
AT DOWNSTREAM TOE AT STATION D

o BTN S SR

NO. 4 - VIEW SOUTH SHOWING CLOSEUP OF WALL
AT DOWNSTREAM TOE AT STATION D

op]
|
M




NO. 5 - VIEW OF BULGE AT STATION E-20 LOOKING SOUTH

NO. 6 - VIEW OF DIKE LOOKING SOUTH
ABOUT 300 FEET NORTH OF SPILLWAY

C-3




APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS



proect _Nak Beuioww of Now -F Dawst  accino 2864 Page L[ ot L

Subject We VCQ'S{'&J/ . Ma. Area Comptd. By LEB Date 6'/6/79

Detail Ro@ivson Powd DAM Ck'd. By Lo Date
Gen EG'FCX'EHCL LOPQV\ Clﬂ.(uud HLtd.Vd.uflCI - VEK'T-C C[/Low]

@ Broed Crectet Spillwny - @=CLAH"T [Ref ppreo-3e3]

C e 327 +o,¢+—t— A L-L’-—o,/NH

H ’Pk«.,grc'a,{ Wete. Headt ou CREST (G, not tuclodes)
h s Werr HeaJild- , L Measuved Crect LQu_S'H.\

AS sy mptions .
For Floods or feak Fluw.s) -% A~ 0.8 1 C=3.47
L= qO?o L-,

3 X
." Qs - 3‘,2- L/H IJJLE“\

@ Flow over Cvest of Dmm - &7 3,475 [ﬂ'*' k] (H) [E’e.F.H:OIB
g- Disck /jft' og t.und'H-\

H $ ' as de-c\:n.nc(l above ; y = L\’+ H’

_ Assumphions
For F-(o::.:ﬂ.a ((fou over dawm CVCP")

H fq [no/e bl hetdl tn [tem @Qk\owe?

§2 204 [ ] o

) Z = 2.55(H )™ Applyts Crent i shep whar

levels are mujﬁf«l cownsk,

hd




NQ+' Re Vle‘W ‘{ Nou F‘ Da WaS pcet. ND.—L&Q | Pageph 2‘ of 5'
Wovcest ey Ma. Area Comptd. By __ tnl B vae 0 7[78
T ot

ROB(USOA} POAJD DAM Ck'd. By = Date _—

Project

Subject

Pey, /2078 LER

Detail

(ﬂzsgiliuug Flow

Cvres4 $levw. fakew ag 639.0
Assvme Suall Bv;Aje 1S wasthed out a+ (f\r:j‘\-(:f.—,u:

Elev. | 639.0 | cd0.0| 6410 ¢er.s 642.0 |682.5| 643.0 |c43.F
Cale Q)| © 31 | 908 [1206.5 | 1663 [ 2095|2500 [305y
Used Q¢+  © 32 9o 126 le¢ 2te 2S¢ 1of

@ [aw Crest Flow

4SS Lua Nov:“»\bun_ Dike leads ou{.,‘ +a Swo w p o
ovechard it [ittle $|jn:((cawf clncchcul\?p

Dawm Ciest Taken £rom Suvveyq ag
3
' ® Elew. 64,5 . Q= (78.5(H"),
220’ @ Elev @RLO . G, :-358.85(#%") "
r1scbacac ; Stovaae &£ Shrasc Fuvefruns us & o,
643.5 |648.0 | 4400 |Gdo. ¢ [¢41.0

5 ,3’qfl 4;7“

s e (1
Foo | 85 | -
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Project Nd* : Q'Q :"% "{l ‘Jo‘k F' Daw. ¢ Acct. No. 586 . Page 0"“7/*’“ of b
Subject WMW Mﬂ‘.'_Ard‘ Comptd. By Liﬁ Date O/ Z./ 78
Detail RO Bf“ SO M PON D Ck'd. By E/?; [ Date AP /(53/

Rav.” 7/ za/'rs LR

" 'y &+, ol
vatunjg Avea - I-ffp e, ,? 5 0":".6 - {Lr']‘"
FPowd Area - 0/05 wit

Swartp Area - 0,01 wi' (Approx)
Groved drea = (Agpron)

20%. (% (.4 = g
407, @ 742 * 296
zwz.g ¢ = 116
207, 6:8% -~ ]3¢

590 -AueStou S.97,

A“ {5‘-}3. MMPKOQ.FOOJ PecLL Flew (84,& : 2!50%/!«4.'1‘

PUP Qoo = (116 (2150 2494 ¢
PMP Q‘“‘,‘. /2 fo C/fﬁ —T/”]['/ouu Tésr’ F—/O()d‘

B-_too ojjwequewcﬂ -[(c)cw./ -
Based ov G hovr racnfall =47 weches s 0018 wicte. |

T s @ hour g OJ Mgl fu{/'fa/a{(om
Q{oo = 2494 (‘—ﬂ"" ) = 500 C-f-:, /WF/OW CD,:,_,

[9-).1
(D) Storege Fongtion
-3 —
/n(/cxu‘/?r#FfooJ,’ @u{: /250(“%}): /|20 —-/F.65 = /’?‘T
‘ - SN -
[nflow Ras * Posy = S00(1-37)7 s00-106.5 F,

i;af(fﬁ* Vr)w DM’CAQ#J( ve e C-LJVU.('>—Pj D G) ?

Cvaluation of ?7_,,,. Froe O 3

GU%F/""S - Q=545 cfs. @El GE2.45
Qwo = ’25.:.(4, @gl, ek . 4o |

-

D-}



Project NAT! Reviet ot No w Feo Dﬂ#—f Acct. No. 5 6y Page D" b ot 3

Subect _AORCESTER MASE. AREA Comptd, By _ 8 Date 2/20/78

Detail F?o B f/USO/U POHD Ck'd. By S Date 7,/3_:?/'7&{“'

(X) Crest Flow Evatvatioy

Mav. Deptt aboue cvest (6A2.40-C415: 0.95
Local D.réauge ‘. o z.rr(,qﬂ!'rz 2.36 ofs
Cridical Locpth » (%r)/* > 0.56 feck
Cvidreat Vef = 4.2 {ps. -
@‘ﬁ’?h 5'[31.//1.00-..'; Dis'c'kw:,_( “TEO I Pound (E/, G‘:‘f’“"
| () = 126 c.¢ 5. -

1




APPENDIX E

INVENTORY FORMS



